Synthetic peptides incorporating non-natural amino acids provide an opportunity to apply biomimetic principles in the design of both chemical scaffolds and novel pharmaceuticals. Crystallographic analysis can be of significant utility in this area just as elsewhere, but blur the line between small-molecule and macromolecular systems. I will present recent examples combining the tools of macromolecular crystallography techniques with chemical biology to elucidate structures of peptide-based binding and catalytic motifs. First, I will discuss recent structures of a beta-peptide known to spontaneously self-assemble into a octameric bundle wih a defined tertiary-fold. By introducing a non-natural amino acid at the solvent-exposed surface, a binding epitope for poly-alcohols is introduced.
